Background: While The Bahamas have significantly reduced poor reproductive health outcomes among adolescents and emerging adults, data indicate that youth are engaged in sexual risk behaviors. Substance use has been linked to increased risk for HIV and sexually transmitted infections in other contexts. There are limited data on Bahamian youth in relation to consumption of alcohol and marijuana use and engagement in sexual behaviors. Objective: This study aimed to assess potential relationships between alcohol and marijuana use and engagement in sexual behavior among government secondary school students in New Providence, The Bahamas. Materials and methods: Total sample size was 2572, and about 56% of respondents were female. Mean age was 14.2 (SD 2.7 years). Cross-sectional data came from a baseline survey conducted as part of a longitudinal randomized controlled evaluation of a school-based HIV prevention and reproductive health program in New Providence. Results: Overall, 46.5% (519) males and 44.8% (652) females reported alcohol consumption; 7.3% (82) males
Introduction
The Bahamas have made significant inroads toward decreasing the prevalence of adverse sexual health outcomes through primary and secondary prevention interventions (1, 2) . In 1986, the rate of adolescent pregnancy (10-19 years) was 16.5%; in 2011, the rate was 10.5%. Between 2001 and 2010, the annual number of new HIV infections declined by 39% (3). However, HIV prevalence remains at 2.5% among the general population, and AIDS is the leading cause of death for individuals aged 15-45 years (4) . In addition, there is an annual average of 2000 cases of gonorrhoea throughout the Caribbean, with approximately 11% of those cases in The Bahamas (5) . While rates of teenage pregnancy have decreased, there are more than 500 births per year to girls/women aged 10-19 years (6) . In our own research with a cohort of 1360 Bahamian students aged 9-12 years at baseline, approximately 4% reported having engaged in sex (7) .
In 2005, the average alcohol consumption for Bahamian adults (15+ years) was 8.76 L/year which was slightly lower than in the US (9.44 L/year) and higher than for the Region of the Americas (7.33 L/year) (8) . Consistent with most countries in the region, the legal age for consuming alcohol is 18 years. Globally, alcohol and marijuana consumption has been directly and indirectly associated with engagement in sexual behaviors including higher risk behaviors (e.g., multiple partners, inconsistent condom use) among adolescents and young adults. In a review of the literature, Coleman (9) discussed 'global correlation studies', which associate general alcohol consumption and sexual behaviors and 'event-specific' studies, which ask about consumption patterns in relation to a specific sexual episode. Some studies suggest that the relationship between alcohol and sexual behaviors is more likely part of a pattern of risk-taking behaviors than a direct causal mechanism. Thus, research on adolescents living in the US and other high-income countries has focused on possible mediating factors (e.g., expectancies, sensationseeking), which might affect decisions to engage in sexual behaviors after drinking alcohol or marijuana consumption (10) (11) (12) .
However, there remains strong evidence for establishing links among alcohol and marijuana use, sexual risk behaviors, and HIV infection. In a recent meta-analysis of 10 studies, general alcohol use, alcohol use prior to engagement in sexual relations, and binge drinking were all strongly associated with increased risk of HIV infection (13) . A study conducted in a U.S. urban emergency department indicates a link between marijuana use HIV risk behaviors and dating violence (14) . In a review of 20 alcohol and HIV studies in sub-Saharan Africa, problem drinking was associated with HIV status for both men and women, as well as with sexual violence resulting in the authors' recommendation for multi-level interventions linking alcohol use with unsafe sex and HIV risk (15) . A literature review of 17 English and Chinese publications revealed consistent links between alcohol use and engagement in sexual risk behaviors, sexual coercion, sexual violence as well as HIV and other sexually transmitted diseases (16) . In a survey among Thai vocational students, alcohol consumption has been found to be part of the predictive model for inconsistent or non-condom use (17) . In cohorts of 15-to 20-year-olds and 18-to 24-year-olds in Vietnam, alcohol use is associated with increased likelihood of engagement in sexual behaviors (vaginal, anal, and/or oral sex) and for young men likelihood of multiple partners (18, 19) .
To date, there are limited data on substance use and sexual behaviors in the Caribbean. Data from a survey conducted in 2012 among 8th, 10th, and 12th grade students in 44 schools spread throughout seven Bahamian islands indicated that 70% of the respondents had 'ever' consumed alcohol and 30% had consumed alcohol in the last 30 days. Males (68.9%) and females (71.1%) were similarly likely to report 'ever' consuming alcohol. Average age for first consumption of alcohol was 11.6 years. In the same study, over 13% of students had ever consumed marijuana and 5% had used it in the last 30 days. Unlike alcohol, reported lifetime marijuana use was higher for males (18.7%) than females (8.7%) (20) . Our research in The Bahamas indicate among a cohort of 6th grade students, 26.5% (96/363) boys and 21.8% (92/422) girls reported ever consuming alcohol. In this cohort, male respondents' tendency to report 'problem behaviors' (including alcohol consumption) was associated with greater self-enhancement [personal interests above others' welfare] (21). A qualitative study among tourism workers in the Dominican Republic suggested that alcohol use is perceived to decrease sexual control and possibly affect condom use (22) . In Trinidad and Tobago, research indicated that ineffectiveness of HIV prevention interventions may be partly attributable to a lack of attention within these programs to alcohol and other substance use (23) . In a review of research on alcohol-related injuries in emergency departments in the Caribbean and Latin American, the authors concluded that across the region, data collection on alcohol consumption is inconsistent and that limited interventions and policies exist (24) .
The current paper presents data from the baseline survey of a longitudinal randomized controlled evaluation of a combined school-based HIV prevention and reproductive health program (Caribbean Focus on Youth-CFOY) and parent intervention (Caribbean-IMPACT) in New Providence, The Bahamas (25, 26) . The overall objective for the current paper is to report data on sexual behaviors and alcohol and marijuana use among evaluation participants. Specific aims are to determine the following: 1) in terms of 'global correlation', whether engagement in vaginal sex is associated with alcohol and marijuana use; 2) whether alcohol and marijuana use are associated with riskier sexual behaviors (inconsistent condom use, multiple partners); and 3) how these associations differ by gender; and 4) the implications of these data for future research and program development.
Materials and methods

Research ethics
Written parental consent and student assent were obtained from all participants in the program evaluation prior to collection of baseline data. The study protocol was approved by the Ethical Review Committees at Wayne State University, School of Medicine, Detroit, Michigan, and the Princess Margaret Hospital, Ministry of Health, Nassau, The Bahamas. All authors and research staff have completed U.S. National Institute of Health-approved ethical training courses.
Research site and participants
New Providence is the second largest island in the Bahamian archipelago and includes the seat of national government in the town of Nassau. Baseline data for the longitudinal evaluation were collected from 10th grade students in the eight government high schools on the island. All students received the CFOY and were randomized for one of three parent conditions: the Caribbean ImPACT program; an 'attention control' program on career planning; no parent intervention. Only assenting students with parental consent participated in the evaluation. Approximately 60% of all 10th grade students in government high schools in Nassau were evaluated at baseline.
Evaluation instrument and outcome measures
The FOYC program was evaluated using the Bahamian Youth Health Risk Behavior Instrument (BYHRBI). The BYHRBI was an adaptation of the YHRBI, which was developed in conjunction with the Focus on Youth program in the US (27) . For the current analysis, outcome measures included demographics (gender and age), self-evaluation of academic performance; perceptions of alcohol and marijuana use among relatives, neighbors and friends; and reported sexual and substance use behaviors (see Table 1 ).
Data collection
Baseline data were collected in two waves in September 2008 and 2009, immediately prior to the implementation of the intervention. Data were collected in the Family Life Education classes during school hours. Trained data collectors read through the evaluation instrument while students marked their responses on a copy of the instrument. This method increased confidentiality but accounted for issues of varying degrees of literacy within the classrooms.
Data analysis
Descriptive statistics (mean and standard deviation, proportion) were calculated for demographic, alcohol use, and marijuana use variables; gender differences in these variables were examined using a χ 2 test (for categorical variables) or Student's t test (for continuous variables). Association between sexual risk behaviors and alcohol and marijuana use were examined using Pearson's χ 2 test (for nominal scaled variables) and Cochran-Mantel-Haenszel statistics (ordinal scaled variables). The test statistics were adjusted for the clustering effects of classroom and/or school using variance inflation factors (VIFs). Multilevel logistic regression analysis was conducted, using the generalized linear mixed model (GLIMMIX) procedure to identify risk factors for sexual intercourse in the last 6 months (active sexual behavior). Independent variables included age, sex, student academic self-evaluation, drinking alcohol, using marijuana, relative(s), neighbor(s), or friend(s) drinking alcohol or using marijuana. Odds Ratios were calculated for each predictor variable. The intra-class correlation coefficient was calculated for the outcome variable. All statistical analyses were performed using the SAS 9.2 statistical software package (SAS Institute Inc., Cary, NC, USA).
Results
Total sample size was 2572, including 1455 females (56.6%). Mean age of respondents was 14.2 years (SD 2.7) with no significant difference in age of male and female respondents.
Alcohol and marijuana use and perceptions of others' consumption
A total of 46.5% (519) and 44.8% (652) of males and females reported consumption of alcohol during the past 6 months (χ 2 = 0.63, p = 0.404). However, significantly more male respondents (7.3%, 82) reported use of marijuana in the last 6 months compared to female respondents (1.7%, 25) [(χ 2 = 37.67, p < 0.001]. Majority of respondents reported seeing relatives or neighbors drink alcohol 'very often' or 'sometimes'. About 34% of respondents reported seeing relatives use marijuana, and approximately 50% reported seeing neighbors use marijuana. Male respondents were more likely to report seeing relatives use marijuana. Over 73% of both female and male respondents reported 'most' or 'some' of their friends drank alcohol; however, male respondents were more likely to report friends' use of marijuana (See Table 2 ).
Engagement in sexual behaviors
Overall, 43% (477) of male respondents and 16% (231) of female respondents reported ever having vaginal sex. Approximately 23% of males and 7.3% females reported having sex in the past 6 months. Among male respondents, 78% (341) stated that age at first sexual intercourse was between 10 and 13 years; 63% (130) of female respondents reported age of sexual initiation between 14 and 17 years. Among sexually active youth, 64% (159) of males and, 28% (29) of females reported two or more partners in the past 6 months. In addition, 23% (98) of males and 47% (95) of females reported having a sexual partner three or more years older than the respondent. Reported condom use at last sexual episode were 78% and 88%, respectively, for males and females. Thirty-four percent (150) of males and 24% (46) of females reported inconsistent condom use ('never' or 'sometimes').
Substance use and sexual behaviors
Both males and females reporting consumption of alcohol were more likely to 'ever had vaginal sex' and to have had sex in the past 6 months. Age of partner and number of partners were not significantly related to alcohol consumption. Female respondents reporting consumption of alcohol compared to non-users were more likely to report consistent condom use. There was no difference by alcohol consumption among male respondents for reported frequency of condom use (Table 3) . Logistic regression analysis further indicated that increased likelihood of engaging in sex during the past 6 months is associated with being older, male, and consuming alcohol and marijuana. Among male respondents, seeing relatives and/or neighbors use marijuana and friends' perceived use of marijuana were associated with increased likelihood of sex during the past 6 months. Overall and among females, there was an association between class assignment within schools and engagement in sex in the last 6 months. There was no reported relationship at the school level (Table 4) .
Discussion
To date, there are relatively little published data available regarding alcohol use among youth in the Caribbean, with even less research on the possible relationship between substance use and sexual risk behaviors in this population. Our cross-sectional data indicate significant use of alcohol among 10th grade students in The Bahamas, with nearly half of both male and females reporting consumption of alcohol in the past 6 months. These consumption data are consistent with survey data on alcohol use among 8th, 10th, and 12th grade students in The Bahamas (20) . These data further suggested that for male and female respondents both alcohol and marijuana use were associated with engagement in vaginal sex in the past 6 months. This is consistent with previous findings that indicate risk behaviors among Caribbean adolescents were associated with early sexual initiation (28) . Among male respondents, exposure and perceptions of others' (relatives, neighbors, friends) use of marijuana was associated with increased likelihood of having engaged in vaginal sex in the past 6 months. This finding could indicate that social environmental factors broadly affect engagement in a range of higher risk behaviors. Recent engagement in sex was also associated with class assignment within schools. This could be interpreted multiple ways, including engagement in sexual relationships between classmates, peer influences (particularly for female students) and/or effects of peer within classroom interactions on descriptive norms. This finding is in line with the clustering of risk behaviors among adolescents and would support the use of normative prevention approaches (29) . Recent research indicated that adolescents and young adults often hold normative misperceptions related to sexual activity and the alcohol-related sexual activities of their peers. Previous studies (30) (31) (32) (33) found that misperceptions of risky sex and alcohol-related risky sex descriptive norms were associated with actual risky sexual behavior, alcohol-related risky sexual behavior, and drinking behavior. These perceptions can be targeted with education interventions, in order to overcome the misperceptions often held by adolescents that the majority of their peers and adults use alcohol and other drugs (32) .
Alternatively, students are not randomly assigned to classrooms but rather by academic performance. The data did not indicate a relationship between level of selfevaluation of academic performance and engagement in sex in the past 6 months. However, the clustering of greater/lesser likelihood of engaging in sex by classroom assignment may suggest some link with academic placement and performance. Future research could explore this relationship between academics and risk behavior and explore the possibility of academic interventions as risk reduction strategies.
Among female respondents, alcohol consumption was associated with more consistent condom use. This is counter-intuitive but may indicate that females engaged in other risky behaviors, such as alcohol consumption, may perceive themselves as more vulnerable to adverse sexual health outcomes. Recent research among US adolescents may help explain the variance in condom use. Predictors of condom use (and non-use) include body image, age difference between partners and use of hormonal contraceptives, among others. In addition, nearly 50% of sexually active female respondents reported having a sex partner three or more years older -a factor which has also been shown to increase risk of exposure to STIs and HIV among adolescent women (34, 35) . In a research conducted in Jamaica among adolescent girls, over 58% were in age-disparate relationships at the time of the survey, with 40% reporting their partners had multiple sexual partners (36) . Qualitative data from Jamaica also indicated that age-disparate relationships among adolescent girls are associated with multiple partners and transactional sexual relations (37). Future longitudinal data analysis and research are needed to determine possible moderating/mediating factors (e.g., descriptive norms, sensation seeking, alcohol expectancies, and coping strategies) (10, 38) , which could affect the relationship between alcohol use and sexual behaviors in this population. Such data could facilitate the development of integrated sexual risk and substance use interventions, which account for the multiple psychosocial variables affecting co-occurrence of substance use and sexual risk behaviors among adolescents in The Bahamas and elsewhere in the region. FOYC includes a module on alcohol use and sexual risk. At this time, the Ministry of Education is implementing FOYC throughout the Bahamian public school system as a part of their Family Life Education program (25) . These and other data can help determine needs for additional alcohol and other substance use educational programs for adolescents.
The analysis is limited in terms of being collected only on one island (New Providence) and, therefore, may not be reflective of The Bahamas in general. Analysis was also limited in terms of types of data collected on alcohol and marijuana consumption. Future research in the Caribbean must include scales and items designed to measure consumption patterns, levels of consumption, and episodic specific links between alcohol use, other substance use, and sexual behaviors. Future studies should also focus on qualitative research to better understand the gender differences in marijuana exposure, alcohol use, and decision making regarding condom use.
